GATE VALVE W TH HYDRAULI C ACTUATOR This invention rfelates to a hydraulic
actuator. f.or controlling the operation of a safety valve which is designed
to actuate automatically upon |loss of cqntrol pressure. 5 ,
Formation fluids including oil and gas produced at a well head are conveyed
through flow lines to renote gathering stations. It is conventlonal
practice to use safety val ves which are responsive to a n g&; fﬁer
changes in operating conditions to automatically shut off A. f the
onset of unusual or unschedul ed operating condi- tions. For exanpl e,
conventional oil and gas gathering systens include safety val ves which are
designed to auto- matically close in the event of fluctuations either above
or bel ow predeterm ned settings, such as high and low |liquid 15 | evel s,

hi gh and | ow tenperatures, and electrical power |oss. Also, catastrophic
failures may occur in which flow  -2- lines are broken by expl osion,
storm damage and the like, creating sudden decreases in flow |line pressure.
It is desirable to be able to conpletely close off flowin the event of
damage or breakage of the flowline to 5 prevent waste of the well fluids
or environnental contam - nation. Moreover, it is desirable to be able to
shut off flowif the pressure in the flowline rises above a pre-

determ ned | evel for any reason, such as an |ncrease in well pressure or a -
domnstreanlblockage in the flom1conductor In

-1-
~ GATE VALVE WITH HYDRAULIC ACTUATOR

This invention relates to a hydraulic actuator for
controlling the operétipn ‘of a safety valve which is
designed to actuate automatically upon loss of control

pressure.

5 - Formation fluids inclﬁding oil and gas produced at
a well head are conveyed through flow lines to remote
gathering stations. It is conventional practice to use
safety valves which are responsivé'to a number of different -
changes in operating conditions to auiomatically shut off

10 flow at the onset oflunusual or unscheduled operating condi-
tions. For example, conventional o1l and gas gathering
systems include safety valves which are designed to auto-
matically close in the event of fluctuations either above or
below.predetermined settings, such as high and low 1liquid

15 levels, high and low temperatures, and electrical power

loss. Also, catastrophic failures may occur in which flow




10 many such operations, the production fluids are conveyed under high
pressure froma well which is in a relatively inaccessible |ocation, such
as a platformover a body of water or may become inaccessible due to

‘weat her conditions. Conventional safety valves which are conmmonly used 15
in-oil and gas flow systens incl ude’val ve2menbers for.con- trolling flow
whi ch. are connected with a hydraulic piston adapted to.respond to fluid

presswre for, openi ng and gl osing. fety _ e_saf V. S
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. @ountry pipelines. “In pilot assisted forns of such safety valves, the
hydraul'ic piston as well as the val ve nmenber operate in response to the
pressure of the flui dibeisgdesitrablectos et lFilen txudebmplstdist actoseé of £
pressure drop at 25 the safety valve will result in closing the valve.
Such val ves fitewaipi tbe exens wf demageperidnrenkage mfesthe efkdwnbine nte he
well fluids to imediately rel ease the safety valve control pressure so
that the safBFgveRbv¥agtel af ckke wellzfluidds,qs iravirpnmental grarbamdr |y
operated safety.val ve an i ndepgpndent soyrce.aof ,control, pressure i.s
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U pressnre_or a downstream blockége in the flow conductor. 1In

10 many such operations, the production fluids are conveyed
under high pressure from a well which is in a relatively
inaccessible location, such as a platform over a body of

water or may become inaccessible due to weather conditions.

Conventional safety valves which are commonly used
15 in 611 and_gas flow systems include valve members for con-
 trolling flow which are connected with a hydraulic pisfon-
_adapted to respond.to fluid pressure for opening and closing
‘the safety vaive. Surface safety valves are installed as a -
‘secondary master.valve on a.ﬁell head tree, as a wing yalve,
.20 in flow lines, on header valves, gathering lines and cross
| country pipelinés. In pillot assisted forms of such safety
valves, the'hydraulic piston as well as the valve member
operate in response to the 'préSSure of the fluid being
ICOntrolled so that a sudden, substantial pressure'dfop at
o " 25 the safety valve will result in closing the valve. Such
.~ valves use a pilot valve which responds to the pressure
change in the well fluids to immediately_release the SSfety

‘valve control pressure so that the safety valve will close.



actuate automatically upon | oss of control pressure. The remptely | _
controlled surface safety valve is a 10 hydraulically controlled val ve that
is operated by a closed hydraulic system which.can be operated conpletely

‘i ndepen- dent of well fluids and'préssuI%§. The hydraulic surface safety
valve is designed to be held open by hydraulic control pressure acting
on an actuator piston.  Loss of 15 hydraulic pressure in the actuator ~
cylinder permits theryelanctheid OFblhNSH ByEraE1 1881190 perteassrofy e
| ower stem together with the force exerted by a closing spring, to drive.
the gate | walves| capdipdepéndéent \Vesupce offovdhbroDOpressucesis aappl ped ot s
‘can be 20 installed in conbination with such valves in a system where
damage coul tiocibee phston | dn |Hesponsssste e seasingctaacendibioanysusi asid -
- gas installations, the production fluids may_contain abrasive materjals, -
paraffin prRERRFIrandcRINISTi &L f 1 Femotfd ARFatACRude hSYRhy EYRPERIYe, .
t oxi ¢ gases_sugch - ‘hydrogen sul fide. Accordi-ngl wel |, pressure_shoul d
b cont o neet R ErotEable RN Salver ous: cFetul TR Shneriong CeadoY ¢
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. control 5 pressure.  That is, ‘the actuator’'s noving parts and seal s nust

- operate quiattyat@dautbmabigablyecupent bosledopecontisobf pressareity and -
exposur.e to extreme weat her conditions and - -

The femotely_controlled surface safety valve is a t‘)

10 hydraulically controlled valve that is operated by a closed '
| hydraulic.system which can be operated completely indepen-
‘dent of well fluids and pressures. Ihe hydraulic surface
safety _valve is designed to be held open by hydraulic
control .pressure acting on an actuator piston. Loss of

15 hyaréulic pressure in-the actuator'cylinder permits the well
or flow line pressure,'acting on the gate of the lower stem,

' 't_ogether With the force exerted by a ciosing spring, to
B drive the Qate'into a closed position. | |

vVarious: monitoring aevices and. pilots can be

20 installed in cbmbination.with'such velves in a system_where
damage could eause main flow line pressure to fluctuate. In

mény'oileand gas installations, the production fluids:may

contain abrasive materials, paraffin products and corrosive

fluias, and may include hiéhly'corrosive, toxic gases such

25-as'hydfogen sulfide. Accordingly, well pressure should be
contained in the valve body énd not vented- to the atmos-

phere.



corrosive flow line fluids. For these reasons, the internal conponents of
the actuator are constructed of high strength, 10 corrosion resistant
materials; and nust have fine dinen- sjonal. tolerances, especially for

t hose conponents which performa sealing function. It has been customary to
construct- certain conpo- nents of the acttiator, such as the piston and

val ve.stem of 15 a corrosion resistant, hardenable alloy such as K Mnel.
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hydraulic cylinder t 16 - RVS finish to achieve a reliable fluid sea
bet wveen packeggetdsdi parbpdsh@ighstuen agihd viity RAbhexhadidiomeanftdheing an
hydraulic cylinder. The 20 machining of the inside dianmeter bore of the
hydraul i ¢ -cybpedebore thidughl thermabnpEhew viine, pradiutest be capable of
surface finishing procedure, the cylinder is set up on a Jathe and rotated
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provi ded a val ve actuat or se In conbination wth a flurd flow contro
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and a val ve cl osure menber novabl e
components of the actuator are constructed of high strength,
AN 10 corrosion resistant matefials, and must have fine dimen-
sional tolerances, especialiy for those components which

 perform a sealing function.

It has been customéry.to construct certain compo-
. nents of the actuatof, such aé the piston and valve stem of
| 15. .a. éorrosion resistant, hardenable alloy such as X Monel..

| .Additionally, it has been customary to hone and polish the.

'bore of the:hydraulic.cylinder to a 16 - 25_RMS finish fo-
"échieve a reliablé fluid seal between packing carried by thé

&;) piston and the polished bore of the hydraulic'cylinder. The
| 20 machining of the inside diameter bore pf the hydraulic
chinder is.aifficult and expensive to produce. 'In'suéh a
1“$urface finishing'procedure; the cylinder is set up on a
lathe aﬁd rotated whiie a honing tool 1is inserted through
its bore. Because.the honing tool must be extended for up
25. to 12 inches or more, as honing pressure 1s exerted, the
_hpning tool will deflect. The longer the reach of the tool,
the more deflection will be enéquntered, which results in

less control to the final finish, which ﬁedUces-production



bet ween. first and second positions for opening and closing said fluid f | ow
passage,- respectively, said valve actuator conprising a housing adapted for
connection to the val ve body, said housing having a chanber and a fl ow port
10 communi cating wi'th said chamber for permtting the flow of control
fl'uid into and out of said chanber, said Housing further haV|ng an annul ar
shoul der projecting radially into the ﬁbu5|ng chanber and a smooth bore.~

“surface agjlgll |rggldsq_|nq:r%%r§tésa e tﬁ% %rr osétqﬁnadl sposed in-said housismg
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to said v Ive cl osur e nenpbe a first annpul static sealléﬁfelved wi thin
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annular shoulder, a piston disposed in said housing chamber
15 for extension and retraction relative to said annular
shoulder, said piston having a polished, external sealing
surface, a valve stem counled to said piston, said valve stem
being adapted for attachment to said valve closure member,
a first annular static seal received within the smooth bore
20 of said housing chamber and retained on said housing by said
“annular shoulder, said seal being disposed in slidable,
sealing engagement with the exfernal surface of said piston,
"and a second annular static Seal'being mounted and retained
on said housing and being disposed in slidable, sealing _
25 engagement with said valve stem. : : i;)
Preferably the actuator housing has an indicator
passage disposed in communication with the chamber therein;
and an indicator stem is aftached to said piston and has an
end portion projecting fhrough said passage, while a third
30 annular static seal is mounted on the housing'in slidabie,
| sealing engagement with sald indicator stem.
A substantial cost saving can be reallsed by the
use of static seals for sealing the annulus between the
_ housing chamber and the piston; between the housing and valve
35 - stem, and between the'housing and the indiCator stem. Each
of the foregoing static seals can be mounted and retained

upon polished counterbore surfaces which need be honed to a



of the foregoing static seals can be nounted and retained upon polished
count erbore surfaces which need be honed to a 6 63 RM5 finish only over
a very limted counterbore area, while the external cylindrical surfaces of
the valve stem piston and-indicator stemare honed to a 32 RVS finish.

‘The substantial cost saving is realised ﬁance nost of .the honing 5 and
pollshlng operations are carrled out primarily on the external cylindrical

sur f aces of ¢ 53" Ralte! HEn LEMBoRl SRR LBdboalan alPBoukiLenibe HDes,

difficult and nore cos anet er count erbore
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'run-through
_ : for various applications. The hydraulic actuators are also
~ "manufactured and assembled according to the same standards
and.specifications, but with dimensions to accommodate the
15'__vérious service classes. During the initial assembly of the
| -actuator valve stem to the gate, the seatlng pos1tlon of the
actuator plston must be -carefully adjusted to provide
concentric alignment of the gate bore with the safety wvalve
‘ ‘bore. The deviation of the gate from smboth bore alignment
20 is referred to as "drift", and the initial drift encountered
| upon installation is the result of cumulative manufacturing .
'tblerancesiin the actuator components. Smooth bore alignment
Of'the gate is necessary to avoid flow obstruction through
_ . the safety valve, and to permit -tools to be run through the
\;, 25. bore of the fluid line and through the safety valve.. _
s In a preferred form of the invention, therefore,
a drift adjustment collar is movably mounted on said housing,
'said collér having an annular face engageable with said
- piston and thereby defining a'stop for limiting extension of
30 séid piston, and having a valve sfem passage, ahd said valve
stém having an end portion extending through a valve stem
-passage in said collar for attéchment to said valve ¢losure
member.
In a further preferred feature, the seating
35 position of the piston is established by a threaded packing
collar which is adjustably mounted onto-a,bonnet'of'the

actuator bonnet. Precise adjustment ofathe seating position



25 bore of the fluid line and through t he safety val ve.-

~formof the invention, therefore, a drift adjustnent collar is novably
nmount ed on said housing, said collar having an. annul ar face engageable with
'said piston and .t hereby defining a stop for limiting extension of 30

pi ston, and having a val.ve st em.passage? &and sald val ve sten1hav1ng an:
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fine’ adJustment of gate drift, the threaded ' coupling
arrangement between the valve stem and the piston can
mlnlmlze the number of actuator components which must be
fabrlcated from relatively expensive, corrosion re51stant
alloys such as K Monel.' That is, in. the preferred
embodiment,-the only actuator component which is exposed to
flow line fluids is the valve stem which is machined from a
corrosion resistant alloy such as K Monel. Because the.valve'

. stem is sealed by a static seal, which may be mounted within

the actuator bonnet, the remaining internal components of the

actuatdr can be fabricated of relatively inexpensive, high
strength naterials which are more easily machined, such as
stainless steel. a
Further features and advantages of the present
1nventlon will be appreciated by those skilled in the art
upon readlng the detailed descrlptlon which follows in

conjunction with the attached draw1ngs, which also illustrate

another invention that is the subject of co~pendin§"

divisional application 9207461.6." In the drawings:
_Figure_l is an elevation view, partly in section,
of a hydraulic actuator assembled onto a surface safety
valve; - | |
Figures 2A and 2B are enlarged elevational views,
partly in section, of the hydraulic actuator shown in Figure
1; and,

its



m ni mi ze the nunber of actuator conponents which nust be 15 = fabricated
fromrelatively expensive, corrosion resistant alloys such as K NMbnel.
That. is, in. the preferred enbodinent, the only actuator component which
S exposed to flowline fluids is the vaIve stem which is nmachined froma
corrosion resistant alloy such as K° MoneT®-Because the valve 20 . stemis
sealed by a static seal, which may be nounted within the actuator bonnet,

t"he réﬁalnlng i nt ernagy gﬂggﬁnstrengtisEﬁ}fgaéqu ﬁhfgﬁege ngrhcaéﬁg?gaed

relatively inexpensive, are nore easl

~machi ned, SUEBu%iiﬁbabBELiS% 8hekh- 1R5section in Fightether features. and
advantages of the present- inventioon will be appreciated by those skilled in

the art.upon reading the detailed description which follows in
conjunction with the nt dﬂteeddelsamJLp’gsenmmmbalﬁ@uwwstM,ke amnm?erare
invention -that is _the subject _of endi ng di visional =
appl i cation $ndizated. thFﬁ“SH@“HrEhﬁnﬁﬁeckgéﬁPEiﬁnl§nﬁnd§F8@99?oﬂiVPe§Pe
- partly in section raul i c.actuator nt8 furface safgty
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invention.

N o | 'Referfing now to Figure 1 of the afawings, a
'1Q hydraulic actuatof 10 is assembled onto a safety velvellz
-'which is.designed for controlling the transmission of fluids

| throhgh a flow line from a source, such as a well, to a
location remote from the source, such as a tank. The safety
velve_.lz is adapted for connection into the flow line
15'adjacent_the well for shutting off flow through the flow
line at the well in the event that the pressure in the flow
line downstream of the safety valve exceeds a predetermined
value or decreases below a predefermined Value. The -
aetuator 10 is designed to close.the safety valve 12 upon

izo loss of control pressure which is applied to the hydraulic

- actuator through an inlet port 14,

The hydraulic aetﬁator 10 ‘is operated by a closed
hydraulic system which can be operated completely indepen-
dent of flow line pressures. .The safety valve 12 is held

25 open by hydraulic pressure acting on an ectuator piston 16.
The piston 16 is housed within a power cylinder 18 which

encloses a variable volume hydraulic pressure chamber 20.



indicated throughout the specification'ahd drawings with the 5 sane
reference nunerals, respectively. The drawings are not necessarily to
scal e and the proportions of certain parts have been exaggerated to better

illustrate
dr awi ngs,

details of the invention.. Referring now to Figure. 1 of

t he

a 10 hydrauli-c actuator 10 i s Hssenbl ed onto a safety valve 12

whi ch is designed for controlling the transm ssion of fluids through a f1ow:
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flow |ine
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in the event thati?he pressure in the flowline downstream of *

predetermned val ue.: The actuator 10 is designed to close the safety
val ve 12 upem 2@trast otheorpistomr @ndurmoviai cthe svagye edate t3fe Bpdrawulic
~actuator through, an inlet §ﬁ$t 14. The hydraulic actuator 10 is_ operated by

a cl osed hyRR Fien yhich,

. flow line pégssures. The safety valve 12 is held 25 open by hydraulic

pressure ac

power cylinder 18 which encloses a variable volune hydraulic pressure

chanber 20.

Loss gichydiny! t6 RhESSWreaNgehient! NeHY estE’, RIRS 12

20

ks cbhe phl ot RENTR ohhe Faf§tY nRbeR-Poks it of

hg on an actuator .piston 16. The piston 16 is housed within a

permts flow line pressure acting on the gate stem22 in conbination wth a

‘bias force

- 10

15

cxer bed ihgtaldledsiady s@nt't4a well head, and is controll-
able from a location remote from the well by the application

of hydraulic control préSsure into the pressure chamber 20.

The bore 28 of the safety wvalve 12, provides a
1ongithdinal-flow passage for connection into a flow line.

The safety valve 12 includes a body-portion 30 through which

the longitudinal bore 28 is formed, and in which a gate.

-cavitY'sz is formed. The valve body may be rigidly connéc-

ted to flow line sections by connector bolts which extend

through aligned apertures in flanges 34; 36. .

The gate cavity 32 intersects the longitudinal flow

- passage 28. The valve gate 26 is slideably received within

20

the gate-cavity_32 énd is coupled to the ﬁalve stem 22 by a

o

o

threaded coupling 38. The valve gate 26 includes an aper—'

ture 40 which is illustrated in bore aiignment{ with the

25

longitudinal flow passage 28 of the"safety ~valve. The
position of the gate and piston as illustrated in Figure ‘1
corresponds with the piston beihg exﬁended, seated'position,

with the pressure chamber 20 fully charged.



to retract the piston and nove the valve gate 26 to a 5 position which
bl.ocks the flow through the safety val ve bore 28. According to this
arrangenent, the safety valve 12 can be installed adjacent to a well head,
and is controll- able froma |ocation renote fromthe welt by the _
application 10 of hydraulic tontrol press&Pe into the pressure chanber 20.
The bore 28 of the safety valve 12 provides a |longitudinal flow passage for

cbnnétef on into a flow Line. .The safety valve 12 include bod rtion 30
Chrough vihi ch the | ondPPRAERIFAES, S5 PrastuRe rom the Broraics SapRbSE
cavity 32.is,for . I g€¥p/ | oilyeld V. Qgggp— EESnmber F AW L i ne
sections by gghng?%oplb%%@ iﬁi C eaxtendbﬁh{{doggﬂé a?]?gng %pel?tur%é %ﬁ th _
flanges 34, 3Bspbheeddbe theViclvsi’dg Fbetecappliba boneghbubiasl shkengpasgage
28. The valve gate 26 is slideably received within 20 the gate cavity 32
and i s coupl édgedhelre widlhy st chpd¥aulica prlessades dewsloped 3By fYbe lahee
gate 26 includes an aper- ture 40 which is illustrated in bore alignnment
wi th the | bn§luddi eatemiag the gateoranithed2 ard ybetngeappliad peainsdn
of the gate and piston as illustrated in Figure 1 25 corresponds with %he
pi st on bei ngt&ERNENGEFE BHIRFSGHsPEi e Walve natBResstite cHBEARKARE 16PIy
char ged. 210- Upon_rel easg of..pressure fJg.0 he_pressurg. ch r 2 t he
‘piston is peFﬁgéte r?ﬂ?%FTﬁggprégé’refgﬂ%nﬂéfl iﬁgF%@Bgﬁgg pgﬁgﬁélcggging
forge appl i ed g tBGuREdS 38" "Palfler than being discharged into the
f S | surrounding atmosphere. .The gate 26 includes a solid body o
-_\*j 10 portidn 26A which engages an annular séaling ring 42'for
"~ . blocking flow.through safety vaIVe bore 28 as the piston 16
is fully retracted. The closing spring 24 is designed to
retract the piston and gate indépendently of flow line

pressure in the gate cavity 32.

15 | The hydraulic actuator 10 includes a bonnet 44 for

'coupling'the actuator onto the safety valve 12. 'Tﬁe safety

- valve body has a.coupling collar 46 éoncentric wiﬁh the gate

cévity 32 for engaging the bbnnet 44. The bonnet 44 is

W, - provided with an annular flange 48 which is secured onto the
.-20 coupling collar és by threaded bolt connectors 50.

The coupling bonnet 44 has a body: portion 52
through which a smooth valve stem bore 54 is formed. _The
valve stem 22 has a pblished, cylindrical surface 22A which
extends through the bonnet bore 54 and bears in sealing

.25'engagement agaihst a static annﬁlaf packing seal 56. The
bonnet bore 54 is enlarged:by a polishéd countérboré 58, and . _
 the annular packing seal 56 is retained within the polished ..

counterbore 58 as a static seal assembly.



together with the hydraulic pressure devel oped by flow line 5 fluid o
.entering the gate cavity 32 and being applied against transverse surfaces
of the valve stem 22. According to this arrangenent,, flow line flu
accunul ate within the gate cavity 32, rather than being discharged int
surroundi ng at nosphere. . The gate 26 i--n‘c’rlu'des, a solid body 10 portion 26A
whi ch engages an annul ar sealing ring 42 for blocking flow through safety

val ve  bore 28 as tr}gst)éltg%‘gﬂ ]:ﬁ Hg{ﬁ%l éBr'e%%c%t&gn%ch%% r'ggy

s designed to retrac

€ piston~and gate I ndepen tly of ow T1 ne

pres"sur_e | i t bet83hBACMItAn32thd Spolished chumtetBcrd i £8 aplyuadl adrilfe
I ncl udes a bonnet 44 for coupling the actuator onto the safety valve 1

cavity 32 for engaging the bonnet 44. The bonnet 44 is provided with
annul ar f|emtprgsd whycld | sourterkorensd. mhdchy tpupPnegnEsicawidd pyhe

t hr eaded bolt connectors 50. The couplijin bonnet, 44, has “bod
porti on 5 522LYR REAMWAPER 52 snobR® 9%‘5)%%9&?%?%? has, #%t?’b‘i‘?rgdghré?és

stem 22 h

ponnet  bor&26.488Ra B, ATy 81 Ffront REERCRD"HEh TR, eptetiny
packi ng seph, Gfac g8, DORPELE DORE Bdck EngrA TS Dind BOLA SISt FOUT! £

58, and the annular- packing se _ _ _ |
count er boren&8 pRa idhe@t béréealg astnRBblarirt Adjabewentn dDLEE 88 {de

IS retal ne In the po

static seal asSenbly 56 is retained within the polished counterbore 58

Codrift

10

15

écrewe_d into the threaded counterbore 62, thereby retaining

the packing seal 56 within the smooth counterbore 58.

i ds
o the

74 "

2.

~ The saf et yadphstemémtly pesk ngoumlinmy c@d.ar 4&heonbenneitc bbrb the ghse

an

val ve
t he

ul ar
bor e

by .a.

Engagémen_t_ of the static packing seal. 56 against the

polished external surface 22A of the valve stem produces a
fluid seal to prevent exposure of the actuator internal
comppnents to flbw line 'fluids which accumulate within the
éate Cavity 32.‘ |

The bonnet body 52 is provided with an annular

| - coupling collar” 64 which bears external threads 64A. The

- actuator cylinder 18 has internal threads 18A disposed in

20

25

threaded ._gngagement wii:h the _co_uplihg collar 64. According -

to this _érra_ngément, the actuator 10 is supported in an
upright orientation with respect to the safety valve 12,
with the valve stem being positioned in alignment with the

gate closure member 26.

The upper end of the actuator cylinder 18 is

provided with int_ernal_ threads 18B for receiving a cap 66.

The cap 66 has a body portion 68 on which external threads

68A are formed. The cap 66 is ‘screwed into the threaded



adj ustnent packing. collar = 60. The bonnet bore 54 is enlarged by a
.counterbore 62 which is concentric with the 5 valve stembore 54. The
counterbore 62 has internal threads 62A and the drift adjustnment collar 60
‘has mating external threads 60A. After the packing seal 56 has been
inserted in the polished bore 58, the di2ft. adjustment collar 60 is _
screwed into the threaded counterbore 62, thereby retaining 10 the packing

seal=56 within the smoth counterbore 58. Epgige nt of ‘the stat.ic
packi ng. «Ran s8d REi tde ERLIRAETsHSY BREE Nt sERPRTES2 AR oPIIRE-AFal ve

st d fluid I , . f i b I
component SRS, 118 1| uiBe WRFEn BERTm o o (R the dpa sty U ||
32. The b0@a§$u£%$§a§%e%4%P£9y#%§ge¥n6@ @HgaQFHi%;7EOUp|'n9 col lar 64 which

bears ext &t actuator-cylrnder “18 has internal threads
18A di sposed in threaded -engagenment with the coupling collar 64. According
20 to this arrangenent, the actuator 10 is supported in an upright _ ~
orientation with respect to the safety valve 12, with the val ve stem bei ng

posi tiomeq,j niadi¢RY wkkh (P @aitendsosEremnetiver uiperThendppef tired of

the actuator cylinder 18 1is 25 provided with internal threads 18B for
recei vi ng pisiegn 666 Tierawgh 66hbapressute pchamber620an WA dibmxt Zdnéls

t hreads 68A are forned. The cap 66 is screwed.into the threaded -12-
open end oforrisd cyhi rider Wedwnpifl dap ef@ages adigamepitarwith the longi-
tudinal axis Z of the piston 16. The indicator stem 72
. projects through the cap bore 74 for prbviding an indication
10 of .the safety valve 6perating mode. In the preferred

" embodiment, the indicator stem 72 is integrally formed with -

. the piston lé.

In the valve open mode, the terminal.end 72A of the
indicator stem 72 is barely visible, but when the safety
.15_valve has been actuated to the valve closed position,fthe
-polished external .surféce 72B of the operator stem Will
‘project substantially abdvé the cap 66 to indicate and
U .lvefify.the closed position of the gate. The terminal end
| _poftion 72A is machined for engagehen; by a wrench $o'that
20 thé piston 16 can be rotated within the cyllﬁder 18 to pre-

load the return spring 24.

The indicator stem 72 has a cylindrical, external
polished surfaée 72B which engages in sealing relation with
'an_annular packiﬁg aséembly 76. According t§ an important
25 featufe of the invention, the.annular packing assembly 76 is
élstatiﬁ seal which is engaged against'and ;etained on a

polished counterbore 74A formed on cap body 68.



shoul-der 18C. The cap body . 68 is sealed against. the cylinder
bore 70" by rubber O-ring seals 71. 5 An indicator stem 72 extends fromthe

- -upper end of the piston 16 through the pressure chanber 20. A bore 74 is
formed in the body of cap 66 in alignment_wth the |ongi- tudinal axis Z of
the piston 16.. The indicator stem 72 D%%Tects through the cap bore 74 for
providing an indication 10 of the safety valve operating node. - [In~

the preferred enbodjnent, the_indicator stem 72,is_integrally fornmed_ wr ot
the piston 16. In tH® vEPe ES@H g% eﬁ%ﬁ{g-?& n%ﬁgPrgndgng ﬁetﬁ@nﬂa-t

i ndi cat or ' [ hy, Vsl e et al een
act uat ed t?aﬁ?él al égg%fn%%&d %gs%ﬁn nlbfgt %mgglﬁheaﬁéxt%?%%ysﬁ}é gcéﬁ%?%B of
the operat gea3lem Wrhbk BAQIs®Clanmilst 28648l b ADWPasthfier f@Psel® HAng
indicate and verify the closed position of the gate. The term nal end
portion 72Ad ssuppbirited, &viathgaggeat pylpmerersdciaopt hding20sbhe pitsieon

16 can be rotated within the cylinder 18 to pre- load the return spring 24.
The i ndi batsecatdemedl his proyidedirbgadn eXéstomerpal sehdd ringf 82e whikh
~which engages in sealing relation with an annul ar .packi ng assenbly 76.
Accor di ng ti¢ smoppdrechaxislivabyira pelymeri haekuponinghé4amnd a mededi ng
assenbly 76'is a static seal which is engaged against and retained on a

pol i shed c®aekdfsor 8PRSRArf drived oFheapfbbaly Spal igs regeiyed witBéenan

Fi gure 2A,pchhe anuIaf_ggckin assenbly 76 conpri ses i,rst .and second

r edundant: - ished counterbore 74A, and the second packing is received '

" within a éolished counterbore 74B. | The packings ar.e. e
10 retained betwéen a metal spirai ring 86 and radial shoulders u
88, 90. | |

.The exﬁernal cylihdriéal surface of the iridicato'x:
stem 72 is smoothed and polished to produce-a finish of 32
RMS, and 'éincle the packiné assembly is static, fhe counter-

15 bores 74A and 74B- are' inachinedl and polished to a 6'3_ RMS
finish. The engagemexit of the pdlished external cylindrical
surface of .the : indic_ator stem 72 against the packing

; Ia.ssembly 75 seals the interface between the indié:ét_or stem - ‘J

72 and the cap 66, thereby sealing the Uppef end of the

20 hydraulic pressure chamber 20.

The lower boundary of the variable volume preésure :

. chamber 20 is fixed and sealed by a stat-ic _ packingﬁ
‘assembly 92. The .packing assembly 92 includes
fii:st and second el_astofneric seal rings 94,"96 which are.
55 received withih polished counterbores 98, 10(5,- respectively.
Because the packing 'assembly 92 is staticz, the polished'

counterbores 98, 100 are honed to a 63 RMS finish. The



seals. The first annular seal is an elastoneric seal ring 78 supported
“axially by a pol ymer backup ring 80. The 5 second seal is provided by an
el astonmeric seal ring 82 which is supported axially by a polymer backup
ring 84 and a netal packing spacer 127. The first seal is received within

o a pol i shed counterbore 74A, and the sé‘c4ond packing irs received within a

~pol i shed counterbore - 74B. The packings are 10 retained betvveen a

* et Spig ANl shpul der s x,er nal .. rica

surface O;L%Fto N o?ls?e&n@ﬁ ?‘g s(r%gsot%?% % qlf‘ecﬁ {c’iﬁ %a %éega
finish obadguBMBry dl%lznce t iR tRACkbAEk AE§ CEPlakdrS BaL | @nd h@n@@u@ﬁer- 15
‘bores 74Aaan8 74BJ§?e nachlﬁed and §%|Isﬁ§% F%Ia gé RVS finish. The

-engagenepblehelrhe bpekuphed iext eroal. cyl Thdr i patksngf aassemblyt he2 i sl cator
stem 72 against the packing assenbly 76 seals the interface between the
i ndi cat.ocosifdmed? ardafliy chpteeent henebgnsudbingshhuldpper1€8d whiche 20
hydraul i ¢ pressure chanmber 20. The | ower boundary of the variable volume = .
pressubepehdpsds 2mdkaklxednind Wwnl ciamber 20at jand a metal sppraking
assenbl y'- 92. The packi ng_assenbly 92 includes_ first and
second eFi8GoAd0 which is mmssgmwﬁié}mﬁ &P iR 38 \RROW 2RI ROBSRI shed
counterbqgres 98, 1 res ectlve %ec se the packing assenbly 92 is
static, LREMEE ishdde LGP B honed to a 63 RVB finish.

The . -14- elastoneric seal_rlngs_94, 96 are separated by a pol ymer
| | The elastomeric seal ring 94 is received within

3 | smooth counterbore 98 between the'spiral ring retainer 110
10 and the'polymeric backup ring 102. The smooth counterbore
o98 is formed on the inside diaheter of the cylinder 18 and
is honed Eofa 63 RMS finish. Likewise,.the elestomeric seal
ring 96 is received within smooth counterbore 1@0 between
.packing'spaCerblo4 and polymer backup ring 106. The smooth
‘15 counterbore 100 is also honed to a 63 RMS finish. The
smooth counterbore 98 is radially sfepped,with respect to
‘the smooth counterbore 100, thereby defining a radial
shoulder 111. According'to this arrangement, compression
:loeds_cannot be transmitted through one seal to the other,
Zb_so-thaf-one seal cannot be deformed by compsession loads

imposed.on the other.

~:  The piston 16 has a polished external cylindrical
surface 16P which is honed to a 32 RMS finish. The slide-

_ abie.sealing engagement of-the polished externei pylinorical
25 surface 16P of the plston l6 against the _ ..packing
assembly 92 prov1des a secure static seal whlch forms the
lower boundary of the varlable volume hydraulic pressure

chamber 20.



" backup ring 102, a netal packing spacer.104, and ahothér pol ymer backup

ring 106. The . packing assenbly 92 is confined axially betiween ‘an.
annul ar shoul'der -108 which 5 projects radially into the chanber 20, and a -

- nmetal spiral ring 110 which is conpressio sfitted wi thin an annul ar notch
formed in the sidewall of-cylinder 18. The“el astoneric seal ring 94 s

recei ved within snooth counterbore 98 between the spiral ring retainer'éé%%[
Sh.

10 and the polyneric k ' 1 . Th h er .98 i I
on the inside o anet cPisr Frer ey | RErinbs 28 Y " EEL RN NG TR oo
Li kew se, th@i&héﬁé?”%iﬁéﬁ?'pdﬂﬁl%r%l'6_%.r-ecei‘l'Yéd d’.ﬂdﬂﬂb S'E'iﬁtiﬁhg 24 is .
count erbore 100 between packi ng-spacer 104 and pol ymer backup ring 106. The
smoot-h 15 cosdh£1kedehsfiiebsi al sethaned rany G3 RMhildMisites ddeissootie
counterbore 98:is radially stepped with respect to the snooth counterbore
100, ther ebyre@icad nd iantetdiml pssbohdgorktlibn 1éacandi ng tradilils shoulder

arrangenment, conpression |oads cannot be transmtted through one seal to

t he ot her,5 206Bo t e dmweraendandotthee adlaisingdspyingngrdedsians |agaibnst -
inmposed on the other. The piston 16 has a pol.ished external cylindrical -
surface 16P W canpalasnéaceo64B32tRbbef cRuPR ingTiceldiar &4 abl the cal osing

engagenent of the polished ex ern%L cylindrical 25 surface 16P of .the

piston 16 a@PRtRItRE 1s enclosed,juithin 588 HARBFESSYE 1784 e 8RRUIYS L4

stat i c seal whychoforgg Lbe.LQwet BRUNIgY k! B8 Al el IR S o

pressure ch _
is relieved to atmospheric pressure by a vent bore 116

10 formed in the cylinder wall 18.

The drift adjustment collar 60 is adjustably_connéctéd to
‘the actuator bonnet 44 to establish the seating position of
the piston'ls. The drift adjustment collar 60 is rotated
15 clockwisé and counteiclodkwise to adjust.its axial position

by small amounts to limit extension of the pistoh 16.

A cylindricai-drift.bar is inserted into a bore 28 of the

valve 12 with the gate.bore 40 of gaté 26 in the down and
20 open position as shown in Figure 1. With the drift bar_id

: fegistration with the gate bore 40 and the valve bore 28,.
the drift adjustment collar 60 is £urned Within the threaded
counterbore 62A until its annular facé'sbé-is flush with the
annular face 22B of valve stem 22. The=flush.pos££ion'of
. 25 drift adjustmént collar 60 is locked by.set_scfew S. Next,
the piston sleeve 16A is tPreaded onto a threaded Coupiing

rod 118.

3



~The closing spring 24 is fi'tted about a reduced di ameter pi ston portion

16A.

The closing spring 24 is confined between a retainer ring 112 mhich
ri des agai nst the reduced di aneter piston portion 16A and a radi al

5 16B. The lower end of the closing spei-ng 24 bears against the annul ar
face 64B of the coupling collar 64. The closing spring 24 is encl osed

‘W thin an unpressurized annulus 114 between the piston 16 and cylinder bore

70.~The annul us The icoupdliingyerod t 18t nisspheeeivede seifibiithyaa pisrttorbor e
116 10 formed . in the cgl i nder wa] |l 18. The .drift adjustment collar 60 is

‘adj ust alPCk®hnddedwh

chhee%kRRAs o CoFFIdl Y44vi Bhesih®| Lonaifadaal ng

position.of the piston 16 The_drift adjustnent  collar, 60 is rotated 15
ok £odBf &

 ockwi SXLHF B
grrgﬁn& to | 'gn'cé' ei_% nsi Qn _of (%Ele cpi stton 16, Ajhf | | ndr i ab %ri fty bar ‘i s

[ nsertecPlfor\‘fJo F- i §r§ -%glrc?fa e v°é1‘b_ee bf'f/ﬁt qh ngg%‘gc 0 e4d‘°3‘f?‘gate 26 -
inth dg it ' | QU ' [ ft bar
e Sd@fyw”at?gntgmet RBGRIAN R 3%, SOVl FLgUiR %_hre\%? ddd ! ba
-adj ust myEnEo! | aAaaae ilonalunednd thbRet henlihioradass cea@Bgﬂﬁgr od2A 1t |

. its annular.-face 60B is flush with the annul ar face 22

The fl usis posgiddy dlockedrwithidl] the mthireediddarcdithtsrboeket2by
S..

118.

o/

Next ,

Be cPigk@apse TBeaHpREr &gl S ten SRS

te bore 40 and the val ve bore. 1 ft

the piston sleeve 16A is threaded onto a threaded coupling rod

shoul der

of val ve stem 22.
byeta screw

- 10

© coupled to the threaded rod 118 by a coupling collar 126.

pii6-122Ze coupling rod 118 is received within a piston

| ~ The lo_wer_ end of the piston pocket 16C is enlarged

by a-threaded counterbore 124, and the piston is movably

The coupling collar 126 carries internal threads 126A and

external threads 126B. According to this ar'rangemeht, the’

. threaded coupling collar is interposed in the annulus

15

_bétwe_en the coupling rod 118 and the reduced diameter pistoxi_

sléeye-lSA._ The'coupling'collar 126 is torqued tightly and

'_ b.onded agéinst the reduced diameter piston portion 16A and

20

25

the external threads 126B are reversed with respect to the

internal threads 126A whereby the coupling ‘collar 126 is

_constrainéd to travel with the reduced diameter piston E

portioen 16A as it is turned abqut axié 2 within the cylinder
18. ‘Rotation of the piston 16 is produced by applying

torque to the operator stem fitting 72A with a wrench. That

is, as the piston is being assembled onto the coupling rod

11'8," the coupling collar 126 engages the threads 118A of the
coupling rbd 118 and advances down the coupling-rod as the

piston 16 is rotated, thereby compress return spring 24.



‘pocket 16C which extends coaxially with the longitudinal axis Z of the
pi ston. - The upper end of the valve stenHﬁg Is provided with a threaded
caunterbore 120 in which the lower 5 enddf the coupling rod 118:is

received in threaded engage- nent. Additionally, the lower end of the

coupling rod 118 is gj.qi.dly C 1t hi t uQi erpoy. - a
pin 122. The | ower: 'en.ggég 5 ﬁ(lg‘%piligltqg\#a&oé%e h%b’crgt??%ﬁ?%t?%e%géfbéggiggog%« ,
t hreaded coypt or, , [ Al S Vi y pl he tirggded
rod 118 by gfc%&% 'idﬁ‘gi]%%ﬂgf@sﬁ'g?n ?}h§5§23§ o 12% |_2r€g§2§€"%§rﬁl se’fén?ergﬁal
threads 1264fedfifleC¥hBbRAl botecads ghafeRt oGl NMbi® 40iwiEhMIAaDe8ERbret he -
threaded coupling collar is interposed in the annulus 15 between the :
coupling rogls]18tandpédetienuged lbokeri eby pastsit ssepew $6A. THeeesbtpki ng
- collar 126 is torqued tightly and bonded agai nst the reduced dianeter .
piston patthe pAstond léeisxtthmesddadreatis theB ale threadedod t118 eapéct
to the internal threads 126A whereby the coupling collar 126 is 20 . _
const r ai nedthe toyhdgidwical t housdage et dilsneteuphedt ontgorthen brgmeds 44 is
turned about. axis Zwithin the cylinder 18. Rotation of the piston 16 is
produced bywibpl Fhagresugoe sps inge 2dpdiatrdracs drtween charetainen wiadch.
That is, as the piston is being assenbled onto the coupljng rod 25 118, the

" coupl i ng cot}ar ande e aBesneke adads 5a%A 6Bt he ADubhenPLSEen 1%6 ahd

advances doun Lhe,coUpL! 09,190 23, Lhe R SW9LAS RIS o LIS qom

10 the all _thread__ rod 118 until it is seated into engagement O
with the annular face 60B of the drift- adjustment ;pllar'so.: |
Thereafter, exfension movement of.the'piston'ls.is.liﬁited
'EY'engagement with the drift adjustment coilarjéo, which
causes the gate bore 40 to be held in smooth bore alignment

15 with the valve bore 28 when the piston 16 .is fully

o 'extended.

Although the invention has been described with
'réferénce_to'a specific hydraﬁlic:actuator-ehboaiment, and
with reference to a particular safety valve application, the - ,g;;

lzo fqiegoiﬁg déscription is not intended to be constfued in a

limitihg sense.. Various -modifications of 'the disclosed

embédiment as well  as alﬁernative applications of the

" invention will be suggested ﬁo pérsons skilled in the art by

the foregoing specification and illustrafions; It is theré-

25 fore confemplated thaﬁ-the appended claims will cover any

such modifications or embodiménts that fall wiﬁhin_the.true

scope of the invention. it”may be noted, however, that our



During.the initi-al set up, after the axial position- of the drift

adj ust ment col l ar 60 has been properly set to secure snooth bore alignnent:

of gate bore 40 with valve bore 28, its position is |ocked by a set screw

S. Thereafter, 5 the piston 16 is t hreaded onto the all" thread rod 118 and
the cylindrical housing 18 is coupl’'ed onto the bonnet 44 with the return

,.spri.ng 24 in place between the retainer ring 112 and the bonnet annul ar

face~04B. As the piston 16 is rotated, the reduced dianmeter piston sleeve

16A t ls d 0 th t hr ead 8 til ted
engag;ﬁéﬁtsﬁfgﬁgP énﬁnﬁﬁg FCF§E§n68é829%%h8ugF: frﬁﬁ%égfﬁgng XBEVgr 60.

"Thereafter, &{nggko? col% ?LEBQ%ME %SPmég B %e ga?d Bytﬁggagenent

with the drf Jus causes ore 40 to be

held in. SmQE@gQSBf A?LEQBHEQBdléoH‘tBQnEhFo¥§£ &nkA emggnggeam#g a?hé} on 16

s fully exten ough the invent een scr

reference tg 8o8peth 'EoBYQhéabhﬁgaEBHa§91v§”QQQ&”EB% caaﬁlwhéhtﬁéference
“to a particular safefy valve application, the 20 foregoing deScription is
not intendegisohecaf@nsteredog8theli M ting sense. Vari ous nodifications
of the disclosed enbodi mrent as well as alternative applications of the
invention will be suggested to persons skilled in the art by the foregoing
specification and illustrations. It is there- 25 fore contenplated that the
appended clainms will cover any such nodifications or enbodi nents that fal
within the true-scope of the invention. It nay be noted, however, that our

/



18 co- pendi ng 'appl i cati on 9207461. 6 is directed to a val ve actuator in
which a pocket is fornmed by a bore in the actuator piston and contains

positioning nmeans conprising a coupling rod engaging tte vatvestem for
coupling the 5 pi ston and stem t oget her CLAI M5 1

*
. ' A val ve actuator f-or use in conbi aatlon”m"tmmj'“y‘MIU! w:cont rol
valve of the type including a valve body havi ng sage and -a o
val ve cl osuceagessber 5 novabl e between first and second positions for N
opening and closing said fluid flow passage, respectively, said valve
‘actuator coRprising: & Hakvegaasupted far cenpedn wrtbinabion| wd thody, _
sai'd hou5|n havi ng a chanber and a fl ow port communicating 10 w th said.
chanber f or é‘l’-Fh tfalof‘fg CORETPLoWAG Ve St rHb¥e fYREd TR EMY Sutvaves HPY

chanber; k‘d hausi ng’, urthe havi n an_annul.ar_ sho Ider géggectl n

radially in Svtlﬁg RBuithdchiBEr BFFIPSnE88h Dor'd Vﬁ’rfﬁ tfoiT i S ai d
annul ar gshopl, &e]'%etween first 2 b S%Q@ox% SB§%§§ﬁbﬁsS%§%| g%‘é%l r)% Sﬂﬁt’t L

for extansi on ARd°r etraction Felative to sard
having a pohhégﬁﬂg @dRf N8l usgalch Bo 35-8% P, ArdghdEtshETy couRligd o v d

pi ston, said val vé stem bei ng adapte or attachrrent to sald val ve cl osure
20 ”E”beractuator comprising:
a hou81ng adapted for connection to the valve body,
said hou51ng hav1ng.a chamber and a flow port communlcatlng
10 with'Said chamber for permitting the flow of control fluid
"into and out of said chamber,

said housing further having an annular shoulder
projecting radially into the housing chamber and a smooth
bore surface adjoining said annular shoulder;

15 : a piston' disposed in said housing chamber for
extension and retraction relative to.said annular shoulder,
eaid pieton having a bolished, external seallng_surface:

a valve stem coupled to said piston, said wvalve
‘stem being-adapted for attachment to said wvalve clcsure-

20  member;

a first annular staticeseal'received within the
smooth bore of said housing chamber and retained on saic
honsing by said annular shoulder, said seal being disposed
in slidable, sealing engagehent with the external surface of

25 said piston; and,

a second annular static seal being mounted and
retained on. said housing and being disposed in slidable,

sealing engagement with said valve stem.



a first annul ar 'static seal received within the smooth bore of said housing

chanber and retained on said housing by said annu[aL~sthngLL‘?E;gFi§2I
bei ng di sposed in slidable, sealing engagenent with the externa e of

25 sai d piston; and, a second annul ar static seal aﬂm,F nd '

retained on said housing and being disggsed in slid IMQH&&M%%M

“with said val ve stem 2. A val ve actuator as defitne ysaim 1
sai. d~housi ng havi ng an indi cator passage di sposed in conmunication with
sai‘d chanber; an indicator stem di sposed within said chanber, 5  said

i ndi cat or %t em bei ng® atalashattuptyal dpidafimeghdirhasdaige ah end portion
projecting through the indicator passage; and, a third annular static seal -
bei ng nounted on saiPHbIUREhQBEING an SFEEQRTT PRI dLResed

- engagenent, with said indicator stem 10 3. A val ve actuator as-

. defined i iFtISAMRYRIGATICR Kt 31 DiAIPHAvi ng an axi al |y extending bore

defining a pocket _and .an_, axiall t endi . Lhreaded .coynt er bore
enl argi ng said pocke%n; an ,lc?)gg{t ﬁgﬁ%hjﬁxﬁ%ssed;?gjp{égléﬁ \ﬁlatlﬁi ncth 1) ]f)’l ston

15  pockeda £01 Lol dido %@Lﬂdbe}mf&{ogtkgcﬁagdtaaéafd £8oit At AN AA PN N

means 1 ncl ud‘i ng a threaded coupling rod and a piston coupling collar

- di sposed wid Bha pBetPOA! b Pkalg IR dhgH £hanifQueht8s $assage Daidy,

-di'sposed in thregded engagenent vgth saigg{threaded rod and tfléreaded pi ston
' o : ' a third annular static seal being mounted on said

housing and being disposed in slidable, sealing engagément

"with said indicator stem.

10 3. A valve actuator as defined in claim 1 or claim 2,
said piston having an: axiaily extending bore

defining a poéket and an axially extending threaded

‘. counterbore enlérging said pocket; and,

positioning means disposed within said piston

15 poéket-for coupiing said piston fo_said valve stem, said
_pgsitioﬁing means including a threaded_coupling.fod and a
piston coupling collar disposed within the piston pocket,
said. piston coupling_ collar :being disposed in threaded
eﬁgagement with said lfhréaded' rod and threaded piston

20 ._counterbore, respectively, and said threaded rod being

connected to said valve stem.

4. A valve actuator as defined in any one of claims
1 to 3, said valve stem having an axially extending, threaded
-uw%;'" bore, and said threaded rod being disposed in threaded

25 engagement with said bore.



20 counterbbre, respectively,' and said threéded fod bei ng connect ed

to said val ve stem 4.

A val ve actuator as defined in any one of

clains 1.to 3, said valve stem having an-axially- extending, threaded bore,

and said threaded rod being di sposed in threaded™25

bore.

pi ston;
" a val ve stem passage aligned with said piston, said val ve stem bei ng
recei ved wi 6hin sai d passage actyatgreas nipfineailigin Sany conepbifnglladmzet ;

and,

sai d coupling bonnet .having a threaded counterbore 10

5

5

sai d housing including a val we coup

said val ve 3t&m fassage, including a drift adjustnent collar in

threaded engagenent with said counterbore, said collar having an annul ar -
‘face defining a seat &RgdgEabre BYCRIBA IS 1h anHE akifAcHATaR

engagenent wi.th said

_ o . Avalve actuator as_dgfined inas [ s 1 to 4,
~.said val ve 'stem havi ng an annul ar face adapted forimmmg Ilm Emst' sai
- I Mg Yormet hawvi

aligned with

#ersai d

drift collar beingFadJustable relative to said bonnet and 15 settable to

mai nt ai n f | G8H39E

stem f age.

housi
;and

ng,

10

15

20

25

= 6. Aval _ fined i aj
" 4including: a drift saﬁ o 5’5‘%} ;’C:ﬁ’dqgs' ‘3 "'aﬂ"gnycg‘g@a?‘ﬁg%’%".‘%tl _
Sahgvgay ar AV Eah agmgaag? farg s09ageah! gaviat Bistbd, Risxlen
t her eby e i mting _

justien ar novabl y" nounted on

ining a stop” for

- valve stem being received within said passage and projecting

thrdugh said coupling bonnet; and,

said coupling bonnet having a threaded counterbore

'aligned with_said valve stem passage, including'za drift

adjustment collar in threaded engagement with said

Bteca9P BRefR16f PSS dri ft collar face with said val ve
to

counterbore, said collar having an annular face defining a .

seét engageablé by said piston, the axial position of said

drift collar beiﬁg adjustable relative to said bonnet and

settable to maintain flush surféce.alignment df said drift

collar face with said valve stem face.

6. ' A valve actuator as defined in any one of claims

1 to 4 including:

a drift adjustment collar movably mounted on said
housing, said collar having an ahnular face engageable with

said piston and - thereby defining a stop for limiting

extension of said piston, and having a valve stem pa3sage,
and said valve stem having an end portion extending through
a valve stem passage in said collar for attachment to said

valve closure member.



extensi on of said pi st on, and havi ng a val ve stem passage, and said val ve
stem having an end portion extending through a valve stem passage in said

‘collar for attachment to said-25 val ve cl osure . A
‘val ve actuator as defined in claim1 or claim 2, ggﬂ“m”umumuulllmulan
~axially extending bore defining a pockgh; said val ve*st®emtha¥i nd a*coupling
facggjor engagi ng 5 said piston; a thr€aded rod di sposed within said piston

"pockEt ang I n t hr cadeqa0aagRRRRL Y 10 Al thill SLPB1eS § prendnd 7 0d being

connected to said valve stem and, a col I'ar "adapted for thredded
engagenent with 10 sa3d hpeaded CAHRLAREDOAE QGixfalVB) Ve amHdiyy et
through which.the valve stem projects, said drift collar having a bore
recei vi ngde#iichivgl \ve peloeetand havi ng a coupling face defining a seat
engageabl e by said piston, the axial position of said drift collar being
adj ust abl e rel ati ve sed dsupdiveosren HMe7inthrdceupl ahyef ace nomeaigadingsh
alignnent of said drift collar face with said valve stemface. 8. A
- val vedact 826 PAGtOMSe in conbination with a fluid flow control valve of

the type including a valve body having a fluid, flow passage.and a_ val ve
cl osure nember 20 ﬁaélelﬁletr\ﬁgel‘?lﬁ%f’%daﬂ&t%@oﬁ&lﬂog itGRs PE§KSSpeni ng

Compri oi ndhas Y e (RIS TR e Rt arBRy R artead
' ‘rod being connected to said valve stem; and,

| | a drift collar adapted‘for threaded éngégement with -

~ lb 'Zé fﬁreaded counterbore of a valve coupling bonnet througﬁ

l which the yalvé stem projects, Said'drift.collar having a

bore receiving said valve stem and having a coupling face

- defining a seat engageablé by said piston; the axial position

of said drift coilar'beiﬁg‘adjustable relative to said bonnet

15 and settable to maintain flush alignment of said drift éollar.

face with said valve stem face.

8. - A valve actuator for use in combination with a
k*/. :. “fluid flow control valve of the type inéluding a valvé body
having a fluid flow passage and a valve closure member
20  movable between first and second poSitions forldpening and
¢iosing said fluid flow passage, respéctively, said valve
“actuator comprising: | -
a bonnet adéptéd for coupling engagement with the
flﬁid flow control valve, said bonnet having a valve stem
25 Dbore, smooth-ana thfeaded counterbores and an externally
threaded collar portion; |

a power housing having a pressure chamber and a



fluid flowcontrol valve, said bonnet having a valve stem25 bore, snooth
and t hreaded counterbores and an externally threaded coll ar portion a

power housing having a pressure chanber and a ﬂ mall

encl osing said pressur epchanber bet ween first anmmﬂm M"mmﬂ

threaded end portions, with the first sap end poftibn ‘bei*hg sdi Sposed in
threaded engagement with the t hreaded col | ar portion of said bonnet; 5. Y
a cap recei sl intidid€ndadngagemlosingh skha . peagadreacﬁamnéermtwen e
t hreaded end portion, said cap having a central bore and a snooth

count er bor e;fiaret iantl csraownd strerernalky Vitreadediend spoxitpower hbusi tige

sai d indicator stemhaving a first end portion 10 projecting through the
bore of sai cFigeRt ARl Secoratdne peirdofiiappacHednt Bhsapdedi stgngenant -
indicator stemhaving a polished,. external seali n%(&éf ace; a piston '

recei ved wi tHiT sSHh& d%lﬁ‘?jr?ga’érﬁf“éﬂ%fbr%fd frethdi cator  stem
said pi s} on having a 15 threaded é)OE q:rr}} %d%%J éggg%’%ﬁ%;’%r Qaa:‘.lth | ng
t o)

. surface;> a val ve stemPr 5 Bctig thioug B6re onnet ahd having -

2 poli shed, extgrnalaseallng %lid.fyacf:?)re 3l pafeflor fdopecehyaicub Midihfe

pi ston pock be| ng attached t o sal

;' col l ar having derg@zrglalb@lrgl &xd &f NsHhod 4K %M,}é\ said threaded rod to

i ‘the threaded bore of said piston; a threaded packlng coll ar being received "
- within the - '~ an. indicator stem received within said power

housing, said indicator etem'having a first end portion
10 projecting through the bore of said cap and a second end
portion attached to said piston,.said_indicator_stem_having
a polished, external sealing surfece:
a piston received within said power housing and.
attached- to- said indicator stem, said piston having a’
'15 threaded bore and a pollshed external sealing surface;
a valve stem projecting through the bore of said-
bonnet and having a pollshed, external sealing surface,_
a threaded rod received within the piston pocket
and belng attached to said valve stem;
20 - a collar hav1ng internal and external threads
| coupiing said threaded rod to the threaded bore of said
piston; |
a threaded packing collar being received.within the
threaded-counterbore of said bennet, seid packing collar
25 having an ennular face engageable by said piston;
an annular bonnet seal being received within the
smooth counterbere of said bonnet, said bonnet seal being

disposed in slidable, sealing engagement with the polished



t hreaded count er-bore of said bonnet, said packing coll havi ng ‘an
annul ar face engageabl e by said piston; an annul ar bonnet seal being
received within the snooth counterbore of said bonnet, eﬁmn m

bei ng di sposed in slidable, sealing engagenent with th ” ﬂ”"ﬂ? l,
external surface of said valve steman@dbeing retained ih sai & shooth

count erbore by said threaded packing collar; said cylindrical housing
rhavrﬁﬁ an eatiradtedl shonkdee pEmsaﬂﬂrupﬂv&hs&ém antobelaghassiaigneshaider and
a snooth 5 count erbore adjoi ning said annul ar shoul der, and havi ng an :
inlet portsazniwmmmm@tﬁwwemOs@r@smn@ammkim ¢ekhxting the

flow of .control fluid into _and out of said pressure chanmber; an annular .
housi ng seal di SpOSG‘fPW G¥ild ndrd csdpBPHs 109 haseing é‘l"’OBP@uéPrﬁi"EM‘ﬂﬁn’él ng in

- slidabl e, _sealln g i wi.th th ql i shed exterg surface of said
pi st on; arREOIRF tﬁg XedftPe e\/@b"‘ﬁ’t’iﬁ nCRABPSE| PR PR ER bor e
. O'f.'. sal Caéjdu [ he oré SQ(? lﬁ@cga.{)& %gnul sﬁg?ﬂde.sct ergn%e l{glblq'&é pgged ' n

sl'i dabl e, seé?lng engage 8ara afnalar cap_ se

val ve aCtL%HfEt<§E§£fyﬁtEgmﬁﬂﬂlé£E§8H991EHfsQia %&%séﬂyawﬂﬂéﬂber for
substantially as described herein wth reference to the acconpanying

draw ngs. permlttlng the flow of control fluid into and out of said

4

" pressure chamber;
an annular housing seal disposed within the smooth
S*/ 10 | counterbofe of said housing in slidable, sealing engagement
with the polished external surface of said piston; and,
| an annular cap seal received within the polished
' counterbore .of said cap, the polished surface of said
ipdigator stem being disposed in slidabie, sealing engagement

15 - with said annular cap seal.

_9.' - A valve actuator constructed and érranged for use
and -operation substantially as described herein with

reference to the accompanying drawings.




